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operation* (DAG) 
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<am purpose of this article is to d^crlbe a pMcedire for deter- 
ndnii^ an optlinal li^aividualiz^ instructional prcgran. Thm model 
(see Figure 1) ijicorpsrates certain critical features ladcing in 
mary oontarporaiy schemes • it proceeds in a lystaiiatic manner; it 
addresses the ijiteraction of ccgnitive processes aM instructional 
task detiands; it provides for continuous evaluation and ire^ification; 
and it deals with measurable bdiaviors. 

Ikm m^el is divided into three ccnponents (adapted f ran TMck- 
man and Edwards, 1973) . Thm first conponent, analysis, contains 
the following three activities i (1) the detemujiation of , post- 
instructional b^aviors, (2) the translation of these b^viora 
into behavioral objectives, and (3) a specification of a s^ence 
for ttte presentat3.on of the objectives. FoUomi^ analysis is 
■^thesis, which involves s (1) an analysis of learner canpetaicies 
and processes, (2) an analysis of task demands, aid (3) an analysis 
of tiie instructional setting. The cutcares of eadi of tiiese analysis 
are Int^ratKl into an actual instructional program. The instruc- 
tjonm program, aloi^ with evaluatj.on wnd nradificatiOT, emprises 
the final coi^nent of the model, operation. 
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Urn ronatoder of this article details mdti of th^e activities. 
Insert Figure 1 Here 

Analyeis . " 

Specification of Post-Iitstructlonal Behaviors 

The siucational process consiste of providing a series of OTviron- 
mnta that perm,t a student to ao^ire nm brtiaviors or modi:^ 
eKistij^ bdiaviors* WitMn Uiis contejct, learning is define 
as the OThihi-h-inn of n©s^ behaviors^ resulting frm ijistaactional 
iitflQences, \ghich are dsnoi^trat^ at a satisfactory l^el of con-- 
petence and r^alari^ under appropriate ci^cimstances. Wien 
learmng is vim^wd in this manner it becmes apparent tiiat the 
initial step m the implencmtation of any ijistructdonal progran 
must be a det^rdrntion of the b^iaviors a studOTt will display 
if instruction has be^ successftil. 

Ihe belief tiiat an instruotional program stould be initiated by 
sE^ifying tCTiinal bdiaviora represmts a departure frm -Uie 
^^iqal t©chra.i5aes us^ ^structional develop^t. Bie 
aiDael tegiM by aslcing •Vtiat b^aviora will indirate that learrdng 
has taken place?* as closed to 'What stould we begiji teadiing?' 
Htts approadi is based upon the prsdLse that only wh^ temmal 
btfiavlors are spmifL^ at thm omrnt of inattuction can insteuc- 
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'ticaml sequences be designed sp^if.lcaUy to aid dji the attkm- 
mmt c£ ttese behaviors. 

Ifennlml behaviors can be approached on tvJo Iwels. Ihe 
first, nost absti-act, level tacludes 1±e long-tem glcbal goals 
of eaucation. Attairanent of these behaviOTs is oftai the pro- 
duct of niany years of schoolijig. Examples of bdiaviors at tiiis 
le^rel are: 

1. the studait displays the fuMamental sMllfl of re^ijig 
and writing 

2. tiie student displays a 3aiowlMge of civics 

3. the student displays an understanding of asteoncmical concepts. 
- Global b^viors are too broad to be successfully translatsa 

into short-term instructional programs. As a result, these b^aviors 
nust be rewritten as a series of specific bAaviors vMdi indicate 
the terminal perfoaMnce capabilities of staidents carpleting a 
single instructional unit. For eranple, the first gl^l b^vior 
above could be divided into specific b^mviors such as; 

1. Can nane aM recognize letters of tiie alphabet. 

2. Qm write a simple letter or paragraph. 

3. dm understand and aiiOTer inferential questions. 

It is m. this level that descriptions of tenninal b^viors slwuld 
be vffitten. ^le iJiCTease in sp^ifici^ over gloM. b#aviOTS 
allaws a more f ijiite deteanination of a^ropriate instructional 
■ activities. ' ■ . - 
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Once the teminal b^avlors hwe been detMndn^, it is 
then necessary to ascertadji the cognitive level at vMch 
ttame b^aviors occur. This is necessary i£ the instructional ' 
seguawe is to contain all the appropriate prer^isite skills. 
The iTOst applicable description of the levels of cognitive 
functioning is found in the Taxonom o£ Educational Objectives 
(Blccm, 1956). 

The TaKonoty divides the cognitiva dCTnadn into six levels, 
rangii^.fi-an taowledge (the lowest level) to evaluation (tiie 
highest level) . The characteristics of each level are as 
follows: 

KiCT^ledge refers to the recall of sproific or universal 
facts, the recall of inethods or processes, or ttie recall of 
patterns, structures, or setttags. Behaviors on this level 
involve little more than 'bringing to mind' present^ infoMma- 
tion. 

Oatprdiens ion represents the lowest foan of understanding. 
B^iaviors on this level require the student to rephrase toow- 
le^e accurately or to e^lain or suiTmarize in his owi vrords, 

plication involves the use of attractions in partiaalar 
oar conorete situaticns. Staidait b^viors on ttiis level indicate 
that past learning can be appli^ success£uU.y to solve msvel 
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Armlysis rrfers to the ^ility to br^c apart a concept or 
ccTOtanimtion into its consti-bient elements and the ^ility to 
indicate tiie Intea^elationahips of toe elenente* A b#ia\/ior 
on this Iwel ijivolves being able to indicate (a) the organiza-- 
tion of a stinnolus^ (b) tjie way in vdiich the cartnunication 
ccfliv^ed its eff^ts, md (c) tiim inteCTela^onship of tdie 
ecninunication's parts. 

Synthesis is the abili"^ to derange pieces of elonrnts in 
such a yTSLY as to create a iwel pattern or stmctura* Belmviors 
on level indicate that a staidcmt can assonble discreet 

elenents to fonn a unified struGtaare* 

Evaluation xmolves xc\ak^^ qualitative or quantotive judge-- 
meite aOTording to a pr^etem^rf set of crit^ia. The stud^t 
displays valuation b^mviors when he is able to detemine the 
adequacy of a stiinulus alor^ selected dtaOTsions, 

In mm, the first step of the model reguires tiie det^mination 
of post-instructional btfiaviors along with the cogm^tive Iwel at 
whiA those behaviors will occur, Itie irore clearly def Jjied the 
tamijial l^iaviora are the more effectively the ii^teuction^ 
mterials cm be diMen and secpm^ed* 

2, ^anslation of T^m nal B^aviors into Bei^vioral Objectives 

A bdmvioral objective is a statenent vAiich specifies a 
tert^le ron^tion. to objective ^ if it is to be useful^ imast 
dea^dbe a behavior in a manner such that all ^o ri^d tte d^- 
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-CTdption can agree whether or mt a itoident's actions satis^ 
'a pradefi^^ criteria. The ^pe of statsnent require, there- 
fore, must contein the follora_ng can:ponentsi it must contain 
a statCTent of p^f omMce (umially enplcyij^ an action v«b) ; 
it must contain a stotenCT.t of the corditlons ■ ur^er ^lidi the 
performance is to occur; and it must contain a statenent against 
^rtiidi the perfomance is to be ev^aluat^. (fteger, 1962) &anples 
^ of acceptably and nonacceptably raittm objectives are mham to 
Table 1. 

Disert Table 1 Here 

B^av'ioral objectives ^e viewed not as a collection of end 
points to an tostructional program but rather as steps to the 
.-lODtal le^mtog process, VBioi used to tMs contCTit, actives 
^nnoj an tostructor to stMt wito -yAiat shaild the ci^riculum 
be' as opjc^sed to *^at is tiie CTirrent oirricular structi^e*. 

me model r^[uiras that tiie b^aviors specific as the 
outaciTes of a successful ii^tructional progran be analyzed 
aa to toeir OTtponent sJ^Us^ ^th eadi skill Hxmn bring re- 
written as a b^vioral objairive. The translaHon of t^miiml 
bdiaviors toto b^iavioral objectives allows 'one to re^,ly 
datMrtmie the 'tehaviors relGv^t to the instrurtional task. 

■ ■ ■ 8 
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Mditionally, this procedure greatly clarifies the ^/pe of 
leamir^ to be ui^ertaken and the r^uir^ »nditions of 
l^muj^ and subsequait CT-aluation. to illustration of 
the translation process is provMed in Table -2. 

Ins^t Table 2 Hare 

3, se quencinq of Behavioral Obiectives 

Structiaral analysis (Tuctaian, 1968), is a t^hniqiie for 
^ecift^ijig the sequential relationships among a set of b^vioral 
objectives. This approach makes possible th.ie specification of a 
sequace of instructional objectives, that ^en arrange In a 
prespecified logical order, maxiinizes novanent fron entry into 
the seguence to the attainment of the final teminal b#iavlor. 

Stmctural aialysis Is bas^ u^n tvro major pranises. 
Firat, learning is viewed as a sequential process where the 
attairinQit of conplaH b^aviors is depeidmt upon the acquisition 
of tiifi prerequisite lower order skills. Second, the establishment 
of an ^propriate s^ence is r^arded as one of the esseitial 
conditions governing learning, (of. Bloan, 1971 1 =Gagne,1970) 

Urn inportance of detmndnii^ the s^ence of instructional 
elaients lies in tiie fact Uiat it enables one to avoid antdtting 
Mseitial steps in the acquisition of taowl^ge. Since each 
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auborfi^te skill has IdaitifiM as such b^ause it is 
l5^thesiz©3 to TOntei^ta to the le^iing of a related 
hi^er-orfar skill it follows that Mgher-orfer b^aviors 
ydll be irore readily acquire if the sttordiiiate skills have 
been learned ara avail^le for recall, fflie s^uence, 
therefore^ identifies the ord^ed relationship of a set of 
sJcills where substantial ancxmts of ^sitive transfer is 
e^^ected f rati lcr^;er-order skills to comected ones of a 
higher position. 

Thlm ^lasa of ttia modal r^iires a detemdnation of the 
Interrelationships of the mCTtoers in the set of previaasly 
d^Jjied objectives. A logics s^pioice for iiie objective 
CM! be arranged iff^ for eadi ^jective, the follamj^ ques- 
tions are answered i 

1* TOU^ dbjectives in the set must inastared b^ore this 

tfclU can be taught? 
2* TO \^Mdi dbjeotivcs in the mt is this skill a prerequi- 

site* 

3. TOiidi objectives in Uie set are not hierarchiMlly 
related to tMs sMll* 
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ftia prTC^ure for detainlning the interrelationships of 
^jartives is illustrate in Figure 2. m ajiatructional 
hi^ardiy is showi in Figure 3. 



tosert Figure 2 Here 



Insert Figure 3 Here 



II, Synthesis 



1. Analysis of LGamer Canggteneles and Pr ocesses 

The iimjoriQ' of students in any dassroan have the 
potential to a^re the temlnal b^viors coMidered 
to be the desirable products of Instruotion. It is there- 
tore Uie responsiiili^ of the instructional planner to 
detemine a procedure by vMch any student mil hm ab j to 
aoquire these b^aviors. 

The instructional seguaice leading to the desired , 
teminal b^viors can be c^erationalize in too ^ys. 
Bie f irat method approadies tiie class as a v*ole as tiie 
recipient of uistruction, mth all staideits proceeding 
at tiie san» ^ce, on the sane naterials, at "the arnm 
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obj^tive level* ^mo11(1963) , in r^«d to this metiiodi 
has ^ixit^ out tdiat if the staidenta are nornially distei^ 
hited witti reapect to aptitude for the subject all are 
prwidea^ mtii exactly the sane instniction^ the end remilt 
win a noraial distri^tion on an a^ropriate measure of 
adiiOTQTKait. Purth^OTore, the relation betwe^ apti^tude 
and ac^ilevanQit will be fairly high (approad^g a corre- 
latiOT of approcunately , 70) * 

While tlie id^ of a nomal distri^tion of perforarnice 
within any articular classroan has cana to be accepts in 
eAicational practice, it is neceesary to realize that there 
im TOthajg sacr©3 about this distribution. As Blocm (1971) 
has stat^^ "Education is a pa^oeeful activity^ and we seek 
to have the stud^t's leam viiat we have to teach. If we 
.are ©ffeoy^ve in our instruction, the distrtoation of achieve- 
mmt ^oild be veQ^ Afferent frm the.Mmial cur^e. In fact, 
we may even liisist that cur educational effort have bem 
unsucMSsful to the ^tmt tJiat the distr^ution of adhiev^ent 
^^oxtaiat^ tiie nomal distritaition* (p. 44) 

^Skm priin^r cause of failure for nany stodents results f ran 
the fart that are placed at a level in the instructional 
s^pence f or vdu,ch th^ Mve not m^t^red the prerequiaite 
skills* If the instructioml approa^ is bas^ u^n the strat^y 



^ t^lng Into OTnBideration iMividual differaices in learners, 
^te differait leaminf outomes occur. .Wim the ^pe and 
qMJit/ of ajTstruGtion ahd the ancunt of tune available for 
loacmng is made appropriate to the characteristics and ne^s 
^ oadi studOTt, a majori^ of staadsits nay be ejected to 
a!±djmm maste:^^ of Uie si&ject. Further, the relaUonship 
betsreffli aptitude and achievenent a^roaches z&co, (Carmll, 
1963) 

ISf active instructional programs are predicted upon 
proviaing instruction ^ific to the needs of each stud^t. 
This ^e of the model, therefore, repires that a detemi- 
nation be made of each student's canpetmcies, iji order ttiat 
each may be placed at tiie appropriate level in tiie instructional 
aeguoice. Tests must be admijiistered vMch provide infootiatiOT 
en. ttie ^Us already Eossess^ by a atodent b^ore he begins 
an Instructional sequence. 

Htm typB of tests required in tiiis ^stan are CTiterifin- 
rrferenced tests. "A criterion- refffl:«iced test is one tiiat 
Is deliberately constiuct^ to yield measuranaits that are 
directly int^retable. in terms of specified perf omiance 
stmaards." (Glaser aid Nitto, 1971, p. 653) In order to 
MLtlaty this def initial, crit^«i-refl«enc^ tests must 
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.hwa the tollami\g di^Mteristics (Nitko, 1974) s 

1, Bia classes of b^viors tiiat define diff^ent achie^OTmt 
Imr^M are sp^Lfimi as cl^^ly as possible b^ore 

t^t is COTStructed. 

2. ladi i^mvior class is defined a set of test taste in 
vMdi the bciiaviors can be display^ in terms of all their 
In^rtant nuances. 

3* ^ven the classes of b^iavior have be^ specified a^ that 
tl^'test situatiOM have been defined, a representative 
sanplJj^ plan is deaigned ^d us^ to selMt the test tasks 
tiiat will appear on any form of the test. 
4* The obt^ed srare must be ra^tole of pressing objectively 
md meantogf ully the ii^viduals perf omance ciiaracteristi.ca 
in these classes of b^avior^ 
jttitarim-r^^enced teste are therefore coMtructed to su^ly 
Infoiination about a studmt's perfoBmance relative to a ^ecified 
dOTadn of tasks, 

The major problan involve ^ OTnataicrtirig itans for crit^on- 
rtf sliced tests is the desicpti of test tasks tiiat are clearly 
iaffltoeirs of tiie rele\mnt tonain. In thrir ideal fom, the taaki to 
be p^om^ are represoitative ssaiples of tasks aiat are the obja 
tLvM of instruction at a particular stage in tiie i^tnictional 
saqu^ice. Thm reader is dirKftM toi Glaser and Nitto, 1971? 



Page 13 

mdi Davis and Dimm^, 1974 for det^l^ guidelines ralatij^ to the 
eoratruction of test itais. 

' OMe the test itans have bem generate, it is necessaiy to 
devel^ a t^t proceaire that will^ as quiddy as ^ssiile, looate 
a pupil's pCTfomimcfa level at the apprppriate positim in tiie 
iiistniGtional seqpience, A prDcedure designed to acccrtplish this 
task has be^ prmmnted by F^guson (1970) . 

Htm procedurB attfflpte to place a staitoit at an objective 
level iA a mmmer mdri Hiat If he were test^ on all tiiose c^jec- 
to^M at that location he would danaistrate mMteq^^ and if he 
were tested on all those objectives alMve Uiat location he would 
denonstrate lack of mastKy. Here, m^te^ is drfin^ as a studarv. 
making "a suf f ici^t number of correct responses on tiie sample c 
t^t it«^ pres^t^ to support the gmeralizatlon . . . that he 
has attained the desir^^ prespMifi^ d^ree of prof iciei^ witih 
•respect to the toato*" (GlMer and Nitko, 1971| p. 641) FMguson 
fomd that ttie most ^fective proc^ure ras to b^iji testing objeo- 
tiv^ in tiie middle of the hierardiy# and iiim, dependij^ upon the 
studtot's responses, test eitoer a higher or Im&o objective. The 
drtemuiation as to ^^di objecW^ve to t^t n^t is govern^ ^ 
aie crit^ia pr^aitea in Table 3, (adapted frcm Nitim, 1974) • 



/ 

i 



fage 14 



teble 3 Here 

n» placOTOTt of a etodmt at tiie propm^ objective in an 
inatruc^onal saqi^^e is necaas^^ la ijistruction is to 
ap^priate to the staident*s canpeteTOies. Ea^er, if tostauction 
2^ to be ma^dinally us^l m& ralwant it is riso necessary 
to determine the imd^lying pracessea responsible for incorrect 
rrapona^ on tiie crit^ion^-refermced tests, toalyses mat be 
perform^ to ascertain the rauses of errora* 

an «ror analysiB ^tails a review of all incorrect Ltmm on a test 
in order to discover pattema of eCTOrs. fflie proc^ure involve 
maJdng a deteminatiQn of the pEocesses iis^ ^ tiie student to 
»we f ran mm stiimltas (the test qu^U^on) to the r^ponsa (the answer 
to the test <^estiOTi) . Error an^ysis sJ^am instmction to be 
Mdivldu^lzed to the ne^ of dif f^mt stad^ts op^atii^ at the same 
dbjertive lev^el. ^cartple q£ an er^^ analysis in mattiOTatics is stam 
in ^able 4* ■ ^ 
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2. Analysis of Materials 

mstructimal materials are moat ef fectiva in guiding iMrmi^ 
if (1) are of high ^aUt/, soOl (2) tiie characteristics of the 

materials are related to the n^da of the leamer. As a result, it 
is necessary for the Instructional planner to make an analysis of the 
straigais and weatoesses of all materials arplcyed. TOiis sKtim 
desOTila^ a framework for performli^ tills analysis. 

^lar ana Klein (1974) have presented a s^ies of CTlteria by 
\Aich to ascertain the level of guali^ of any instructional mat^ial. 
'She most inportant are; 

Obiectivea should be specified operationally . This criteria is 
based upon tiie pranise that it is the b^viors of studsits that 
should be the concern of eaucatlcn. It is beUey^ ttat oily a 
.c3«r oonception of deslr^ ^mviora allows for the caistnictiCTi 
of a relevant and ap^opriata cuniculum. 

value of Isbjectives nuist be su^tantlated . The proiict 
developer rmst present docninentation in regarf to the value of 
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ebj«U.ves chOTen. This mtails defining tiie b3^iB ^ ^jwtive 
seiastion^ the relatiorahip of tiie obj^tives to the sidDj©:t area, 
the procefli^e ty" vAnj±i Hie objMtives vmom d^ivrf* 

Cbpectives stould be aoMistrnt witfi each oth^ * tftiderlyuig this 
ZMOttn^^tion is ttie belief that consistCTCy is n^mBsmry if learners 
are to eohsoliaate ga^s in b^avior over a pecicd of tiim^ ObjecU.vas 
tiat are contradictory mil result iji corflicting b^vims md poor 



teaming activities should be direcay relate' t o b^vior and 
content off the specified obj stives - Ihe rnat^ials most be exandn^ in 

to Uie appropriatmess of acti^vities. TOiis CTitmia is based 
i^n the belief ^t the means of learxm^ shouM be directly rel' 
t© the desired t^ninal behaviOT-i 

Leamii^ actlvitias mist be arranged so aiat -ttie behavior of xnm 
studCTit is developed. This r^amiendation is based upm the assurrption 
that Uie nost significant chai^^ iJi ^mvim do not occur as a 
cQMegierae of a £m encOTnt^s, JRather, tiig^re is a need for 
feequent ^s^ures to appropriate lemurg activities, 
' ■ <tedinical nianuals shoild cite somces of avail^le evidence to 
dccummt any claiins made ^out ^fectiveness and efficient . Product 
devriopms must prOTide iitfonnation relaUi^ mt only to Uie product's 
fftiidl^qy but ^iderce from other carefully docianent^ st^ies* 
ETOli3aU.ve studies stould be desCTll^ in a cleari straLghtforTOrd 
nimner. 

■ ■ ■ • ■ -18 . 
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Bie t^mical inagmal nust deserve in detail tfie Qg 
bg gyiors whidi the teadier ia to utilize. Mat.^als r«[uire 
brfiatflors of teadiew quite different f ran timse tti^ pr^Kitly 
possess. New b^vlora most be deacriiea so that the materials can 
be effectively utilized. 

a set of nmterials teve beai sriect^ it is tiisi necessary 
to pej^onn an analysis to det^nine the point in tiie instmctional 
se^ence at whldi th^ are nost releront, aroli^le^ ^ aroE^riate. 
Die InstCTictional niateri^l used most be tiiat vMdi ^ovides activities 
TOsdmally related to the objective and desired taaunal behavior. 
3. analysis of Instoictional Mode 

QmUiv of instaictlon has ^LcallY b^ d^ined in terms oi. 
good md ^r t^diing, teacher diaracteristics, instmcticml mat^ial 
. ^ oarricui™ - all as related to group processes. Instructioml 
plann^s p^ist in asking questions of ttie foons 

1. What is -Uie best teacher for ttie grcup? 

2. ^aat is toe best mettiod of iratruction for aie groi^ 

3. What is the best instructional inaterial for tiie group? 
Oisarly, ttHs abroach Is In opposition to tiia approadi adapted ^ 
ttoa nodel. • . , „ 
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n» nrfel is famd^ upon tiie aasimption that iMividual 
stuaents may veiy different -^^s and quEilities of instruotion 
in 0£rf« to attain a set of desired tmmiiml bdiaviors. fflmt im,. 
tite sane Mntrnt and obj actives can be leamM by different stadmts 
as the results of ve^ differant ^pes of instructiOT. niere is 
e^dence, for ^arple, Uiat sots students learn quite well through 
IMepaident study while others need highly structured instructional 
situations (Congre^e, 1865) . Furthm, it a^^s reasonable to ^^ect 
that seme stodents will need irore roncrete illustrations ard 
ejqplanations than mil .others, sane will neM more scanples to get 
an id^ tiian others, some mil ne^ more approval aM reinforcsnent 
than oth^s, and seine may ne^ to have several repetitions of an 
e^lanation while others may be able to grasp it on -Uie first 
presaitation (Bloon, 1971). 

Thi s phase of -Uie model requires the instructional planner to 
dabemujtie the instructional ne^ of eadi studaat. This is in 
acooidence with Carroll (1963) who defines the quali^ of ijistruction 
in t^ms of ttie degree to \Aiich Uie presmtatiai, ^lanaticn, and 
ccdering of elanents of the task to be learned ap^oach the optiitwn for 
a giVOT TpaV-nar- The diagrosis ' of a studait's instructiaial n^s 
Is a oaii)l^ pro«ss, a discussiOT of which is beyord the scope of this 
article. The reader is dirked to Bloon, 1971; G3aser and Nitko, 1971? 
Harris airi Si^y, 1975? aid A^ock, 1976 for detailM disaissions in 
this area, ' . 
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TTT- ^Deration 

1, Instoiction 

li^lat^tation of an effective dnstaictional progmn aitails 
rriatlng the decisions reached in the ^thesis phase of tiie model. Hie 
Infonnation on l«rn^ OTipetKicies and processes, inaterials, and 
instructianal options must be correlated dji ac6m to provide an 
Instwctional coMition appropriate to each specific learner, mm 
cocrelated correctly, each studait mU receive an instructional 
pregmm design^ to meet his specific characteristics. 

2. Monitorinq and Evaluation 

The model r^aires tiiat as a studmt proceeds mtiiin liis instructional 
program his p^onnance be itonitored and assessei at establish^ 
^dsiOT points, ^evaneit msasures similar to ttose used for initial 
placanait must be dstained. This litf omation collects indicates 
vAether a learning criterian has hem achieved, and if not, further teUs 
in what resp«:t tiie criterian perfoatiance has mt been attmji^. If 
^opriately done, teadniig, instructimi, and teatii^ stould all fade 

^tjo ans another. 

Tfesting infoBnation is used ^ the studait and teacher to make 
d^isions ^oat futaire instructiOTal n^. Bie eraluation can 
aetemine one o£ tiir^ courses of action, d^aiding upon tiie student's 
pttfonnance. First, it can iiidicate toat tiie ^jecUve has beoi 
nasterM, and tiiat tiie studait is ready to proceed to tiie nect level. 
SMond, it can iniicate that laming is proceMing but incomplete, 
axO. additional time and instructional ranforcanait is needrf. Finally, 



foge 20 



it inay irdiGate that no leamiiig has tak^ place, and a reanalysis 
e£ stu/lent placCT^t, materials, aM ii^tructiOTal mode is needed, 
Kiis d«J3im-fndm^ prM^ure ^ illuBteated in Fl^ire4 • 

Ina^t Figure 4 Hera 



Kie instruotional in^el presents is an atteipt to set forUi a 
set of gmeral raguirsn^tB govemijig the cr^tion of an ef f sGtiva 
iMtructional prograrn. Emmr^, toe suroeas of any TOdel is Umitad 
obtain constraint, niese tocludai toe ^ctrnt to vfliidi propose 
iMming hiar^chias are p^diologically real; toe ©ctmt to vAiidi 
iridividu.nl ^ffermcas m abili^ aM le^mi^^^characteriBtics arc, 
accurately dlagnos^; md toe ectmt to yAd^ altOTiative instrucrion^ 
^MhniquM and educational acperiaices are de^elspal which are 
adaptive to toa individual diaract^istics of each l^mar^ The succms 
of ray progwm is i^ectly relate to toe ^tent to vSiidi to^e criteria 
Ma satisfied p 
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DesaripU.011 of B^iaviora 
D^cription of C^ nitive Lgyel 



^l^eiJOTaJ OF BmAWORS 

Jtoalyeis of COTponOTt Skills 

tteito SkiUs as B^vioral Ob j stives 

\ 4- ~ 



STOJENCBG OF OBOTCTB^ 

Place Obj^ivas in HierarchiCTl 




AtM.YSIS OF LEAK^ 

DBtjwmiie Detannl.na 
Entey Processes 
Level 



Det^iina ^tennine 



ANMiYSIS OF INSTRUCTION 



Datenrdne Datermijie 
^lali-b/ milevpiica 




3CNTBGRMI0N CF IOTOT4OTIOT 
Emct Instnwtional Progran 



4 



cmrry out Monitoring Activities 
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Figure 1. A Model for an Optimal indJ.vidualizrf Instructional ProgEum 
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1. GivCTl a set of sentaices cOTtaimrg uncapitaliz^ iraiais^ tiie stud^t mil 
oOTiectly id^tify all ivamB that sh^ld be capitolized. 

2m Given a linear alg^r^c ^uati-on with one uitoOTn, the stoaOTt will be able 
Jp QorTectly solve for the m^^am mtiiofut the aid of tebles or cricu^tors. 
3# When given Uie o^ortuni^ to display a pi^e of clasework, the staidOTt will 
give mridenQB of positive self^concapt be TOluntarily ^stirg his wrk. 
4« ^tm l^mer will show Ws abili'^ to \^te a paragraph of 100 words or less 
bn any topic selects frro tiie lists an page 37 or 65 of tiie tort* The paragraph 
roust meet the five stmdards disoiBsed in class* The vorit^:^ must ba done durJj^ one 
alass peri^, 

5* fflie sfajdant will discrimijiate betrooi siitple md con^l^ SOT^bmces by 
separating a givm sat of iUustra'^ve smt^ces into tiiese two categories with 
90% acoira^, 

--^ --■ - - — - - - ^ ^ ^ ^ 

1* The staident will construct an instrraient e^loying .^^tCTmtic programung for 
recOTdlng obsewaticna of t^cWj^ activities* (tto standards are provided.) 
2* To ap^^reciate various cultures of the world and to iinderatand his responslbilitiea 
ini ©ppQztimi^ as a eiy^zm of tiie worl livi^ in a denocra^^ {Hie learner is 
TOt dMlgnatedi no stairfards are pxa^ideSif tiie verb is OTtoiguoi^.) 

3. lAm stod^t win acquire basic skills ard attitudes ^^ch enable him to devel^ an 
igprTO iation of cultural vedUM. ^erb is mtoiguousi no standards are pw^ided*) ' 

4. To Jcnow five principles for judgjjig paintijigs, (The learner is not designated; m 
, gtantorfs are provide i verb is ambi^cus,) 

5. Thm studcmt wiU re^/eal his Imowleage of the Coi^tituidOT, (VeA is anblguousi 
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no stuidaida are provided*) 



Table 1, ^fintples of teceptably ana Unacceptably Writtai B^vloral Obj^tlves 
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1, FiM the ar^ of a triai^le 



2 m Solve equations containi^ 
two unknosma 



3.. Read new on^^llable wor^ 



4. Menti^ panii^las 



1* nie studmt vdlll solve a 
pct^lon of cOTpitation of the 
«ea of a triangle, given its 
altitaaae and base as ^11 as the 
' i^apopriate fonmila* 

2* Bbe student Will solve nine out of 
toi eq^tlonB containing taro 
untawsma. The problsM must be 
solv^ ten ininutes. 

3* Bia stoflmt mil be ^le to read 
oorrectly tim one-syllable wrds 
eqipo sed mtirely of latter source 
included in previoas reading 
Instruotion, giv^ sudi nm^ words 
m printed fom* 

4* The staadmt mil be able to identiify 
. p^iinsulas, given a map oontainljig 
padnailas ai^ oth^ l^id masses 

yip^mhling p^iinsulas* 



^la 2. m lUustration of tim ^tamsl^tion of Desir^ Skills into BehOT^io^ ^jectives 



ERLC 



88 



27 



End Obj«tive 1 

O^pare Objectives 

Plitse ttie high^b-orfer ^j^tive in the ^dtial 
pMition in tiie seqiimce 

)> Read N^t Objec^ve 

Con^are objective mth skill in imtLal position 
in ttie saquOTce 

Det^ndne Relationship 




Are -Uiere any objectives 



to be plac^? 
—Yes No 



Hgure 2, A Progra^i for I^temlmi^ the S^aitial Relationships of a set of 
Bdiavioral Objectives 
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mth regroupijTg to the 
tens or hundr^a place; 
"^fm to f oar add^^ 



1 




mth regroupirg to the 
"bmB or hun^e^ place y 
or f oar addends 



^^ith regrmping to the 
tmm or huiidreds place; 
toro addends 



• r 



does column ad^tian 
ftdtii no regrouping; 
tliriM to foic digits; 
Uiree to five add^ds 



T 



does colmin addition 
6d.Ui no regrcoping; 
two addmds mtli 
tteee Bi)& £ digit 
soflbinationa 



1 



m addition 
problCTS related to 
single digit 
asto^fxations by 
Btiltlples of tm 




tliicis tne B\ms ror coioirai 
adflltion usii^ three to 
five single digit addm^ 



Eran mmory for sums 
l^s than twaity H 
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Hierarqr in Matiifflatira (adapted fron FeJ^uson, 1970) 
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Mastazy 


l&fBl of Perfomiance 
Vfe]^ £w or TO arrorsj 
Mo weetoassM di^layrf 


N^t T^t Level 
Teat highest untested 
skill in sequeiica 




Sana difficult on tasks i 
liinmal nmt^ of correct 
responses 


las^ SXJ.JJL jniaway oQiAveeii 
tMs sJcill nd tughest 
^ elall iii sequerae 




Scirse ronert axmw&cmt 
Rjtonentary imdersta^ding 
displayed 


Test skill mi&^ay tet^em 
Uu^ skill and lowest 
skill ill eequQiGe 


^ . _ ... ... ._ 


Vm^ f or no correot 


Test la«st imtest^ 
dd.ll in secfience 



labls 3. CritMla for Detamining a Test Level 
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vwrnm SET 1 



student A 


74 


35 


67 


56 






+92 


+18 


+97 




mo 


127 


715 


1413 


Student B 


74 


35 


67 


56 




+56 


+92 


+18 


+97 




in 


19 


715 


117 



Eemalts of Error Analysis: 

Student A — adiis r©Dorfs total of onee plmcm thmi adds and rMords 

total of t^is place 
Sttdent B — adds in reverse order i Mds t^^ place, pits dam figure 

tens place ^d CMries mes to ones place ^ adds ones und puts 

dmn Sinn 

.Proimi SET 2 



Studi 


mt C 


27 


18 


24 










x5 






88 


34 


100 


S^ 


ast D 


27 


18 


24 






x4 




x5 






828 


324 


816 



Reail'te of Error ^i^ysisi 

Student C does not cmrryf imal'y.plies ones place^ finas proaict, \vrites 
dmn nuitber of in on^ position of product, nultiplies tsis 
plaee# ^m^tes do^ product 
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imiltiplies bi^ records product of ones place thm nultiplies 
wd r^orda preset of tens place 



TOble 4. Error Analyeis in Ma^onatics 
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^ j perfom yaliiation| 



Has the ^j^tive 



Yes 



file 



T 



there objactivas 
rCTMning iji the 



Yas 

i 




B^in iMtxuctxoii 
"Ml the nect highest 
objective 



to nar 




4 



Eraluate . pxogrmm 
and responses 



DetCTCiina ef f ectivenesa 
of presmt program 



Beylae 



i 



\l3^^tB Bbadmt^ file 



ConUJiue Instruction 



PlguM 4. Jtordtoring and EvaluatiOT. in idie Instruetid>nal PEOgrani 
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